Sites of intercellular contact are regulated by structures known as junctions. Among the several classes of intercellular junctions are tight junctions that enable epithelia to form barriers by controlling the permeability of soluble molecules, water and ions across extracellular contacts between cells [1]. Tight junctions are composed of a complex of transmembrane proteins linked to the actin cytoskeleton by cytoplasmic scaffold proteins. Paracellular permeability is directly controlled by transmembrane proteins called claudins [2] . There are about two dozen different human claudin genes; tissue-specific expression of claudins confers distinct permeability to different epithelia. Most claudins directly bind to the scaffold protein zonula occludens-1 (ZO-1) that, in turn, binds to cortical actin which promotes tight junction formation [3] . This is just one of the many protein-protein interactions that are required to form fully functional junctions.
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Defining how different tight junction proteins interact to regulate paracellular permeability is an active area of investigation. Most critically, tight junction protein interactions are not easily studied using standard biochemistry [4] . Claudin-claudin interactions are particularly sensitive to detergents [5] and it is difficult to study them in a manner analogous to that used for other classes of junction proteins (e.g. connexins) [6] . Also, solution biochemistry requires disrupting the native functional context of tight junction proteins [7, 8] . Thus, we turned to super-resolution immunofluorescence microscopy as a method to understand the molecular basis for tight junction protein interactions in barrier function.
A major research effort by our group is the study of tight junctions in a class of lung cells known as alveolar epithelial cells (AECs) [9] . AECs are large, squamous cells that are critical to prevent the leakage of fluid into the terminal airspaces of the lung, a condition known as acute respiratory distress syndrome (ARDS) [10] . We used STochastic Optical Reconstruction Microscopy (STORM) [11, 12] to map the fine structure of tight junctions using primary rat AECs cultured in Transwells to form a functional model alveolar barrier. The cells were fixed and stained for claudin-18 and ZO-1, then imaged. Using STORM, we found that junctional claudin-18 and ZO-1 formed discrete classes of features (plaques), ranging in diameter from ~25 nm to ~95 nm. Also, the extent of claudin-18/ZO-1 colocalization was not absolute, since there were areas where claudin-18 plaques lacked ZO-1 and vice versa. This contrasts with the more continuous appearance of junction proteins observed by conventional fluorescence microscopy.
These data suggest a previously unappreciated level of heterogeneity in AEC tight junctions. Current efforts are focusing on high resolution imaging of other AEC tight junction proteins under normal conditions in comparison with AECs predisposed for barrier failure. A long term goal is identifying junction proteins that are suitable pharmacologic targets to promote lung barrier function [13] . 
